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BEARING RELIABILITY CONFERENCE & EXPO

Relianeering AB is a technological consultancy company, built on years of
experience with innovative development and problem solving.

Our Values

N - Networking. We consider the Networking as indicator of the company's ability to build
a true relationships between our customers, partners and employees. For us the
Networking is the source of trust and brings information about true needs. The information
from the Network is the main driver for developing our new solutions.

E - Efficiency. The key of success is to be efficient, get the maximum from efforts given to
solve a problem. Be electric motor not a gasoline combustion engine.

W - Work. Work in a smart way and get fun, instead working hard only for financial figures.

R' RELIANEERING
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WHO WE ARE

Relianeering AB is the Innovative Knowledge Company.

We are the next generation of engineering company simplifying the complexity.

Our target is to deliver smart solutions and bring value to our customers.

With years of experience from a complex world of RELIADbility and
engiNEERING, Relianeering is a technological consultancy company
combining the gained experience and knowledge with the new mindset of next
generation engineering.

We offer you inspection services, engineering solutions, monitoring services
and maintenance products based on the latest technology and mobile
solutions.

With our totally new monitoring device SES Logger connected to Hash Mobile
Inspector we increase the mobility of data collection further and maintenance
engineering becomes on-the-go.

Our promise is to provide our customers with the best possible solution.
Simple, Easy and Smatrt.
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Asset Efficiency Optimization™

Maximum Efficiency

Asset Management is FMEA-based
Operator-Driven On-line performance intelligence and correction
Reliability Designed for Reliability

Operator Involvement and Commitment

. T Efficiency >80%
Pro-Active Reliability 4 5%- 6%

Maintenance

Monitor

Predictive Condition Based
Maintenance Data analysis
Efficiency 60%-80%
3.5%- 4.5%
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Preventive Maintenance  Global average

dl
l
I | I | I | I | I

Clean & Inspect
Time Based

Equipment Data available
Efficiency 40%-60%
2.5%- 3.5%

Reactive/Corrective ]
Run to Failure

Repair / Replace
Limited Data

Minimum Efficiency

Efficiency <40%
2%- 2.5%

P
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FMEA = Failure Mode and Effects Analysis
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Integrated Operation - Asset life cycle extension

’_,-J

Integrated planning and
execution

Smarter

Decision processes decisions

across disciplines and
organizational

boundaries

Data acquisition
Communication

Visualization Data processing, modeling,
Communication prediction

Decision support RELIANEERING
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The foundation for an optimal Asset Integrity Management Program

Design & Strategy Analysis . IS made during the design phase:
Integrity Management Philosophy & Strategies
Maintenance Philosophy & Strategies
10 and CM/CBM Strategy
Risk Assessments
Design Review and Verification
Material evaluation and selection
Reliability, Availability and Maintainability analysis (RAM)
SIL assessment
Failure mode, effects, and criticality analysis (FMECA)
Production availability analysis
Operations workload analysis
Regularity analysis
LCC/LCI analysis
Manning and OPEX analysis
Work Processes
Process Safety and Hazards Analysis (PHA/HAZOP)
Maintenance & Inspection Programs
Maintenance & inspection management systems
Criticality Analysis
Reliability Centered Maintenance (RCM)

Risk Based Inspection analysis (RBI)
Structural Inspection Program (SIMP)
Condition-based maintenance planning
Integrated Operations planning

Increased focus on Integrated Operations (10)
and Condition Monitoring Strategies at an
early stage to ensure equipment and systems
is designed for real time condition monitoring

: Proéureimqnt
V/

Engmeenng, I

e
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Englneermg Services Field Services

Maintenance & Inspection Structural Integrity In-Service Inspection & Advanced Inspection &
Engineering Management Corrosion Management Monitoring Technology

Subsea Integrity Data Management, Inspection (NDT) and Rope Access Services
Management Systems & Tools Quality Control

RELIANEERING
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Delivering all aspects of Asset Integrity Management

The integrity engineering projects based on the Customer needs and the development phase,
operational phase and the condition of the assets
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Deal with Big Data at source - Integrity Engineering

Main Equipment
List

l

Maintenance Strategy

RCM RBI
Rotating Static

G

Build Monitoring & Inspection Routines

Recommendations &
Reporting

Probability Consequences__ -
of an event X of that event — RISk
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Technical Integrity Analysis and Studies

» Secure optimum availability at acceptable risk. « Where the RBI identifies internal degradation mechanisms
* Prioritize inspection efforts on the items driving the which can be followed up through periodic inspection, it is

risk. recommended to evaluate if the inspection can be
performed non-intrusively.

Technical Integrity Management

Services (TIMS)

* TIMS is a multidisciplinary service which brings
together a unique package of expertise, tools and
systems to help the Client achieve optimum asset

performance.
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- j Enluse BV is a Ewropean wide company, promoting products
‘_; \}\ ENLUSE  #nd servicesto assistindustry in their efforts to reach glebal
"BestPractices”in Lubrication Management.

A B C D E

Consequence ey s CompA.C s cerificated to IS0 8001-2008 of innovative

|_71 UL T IFUG S5 preducts in the field of engine diagnastics, vibratien and
acoustic measursments and torque meters, based on
shear siress measwrements

&. Rotterdam Offsheore Group provides services (24/7) to the
lﬂ HOTTERDAM . martime and offshore industry, and an open sea accessible,
" strategic and |SPS location in the main port of Retterdam,
R' RELIANEERING with lay-by faciites
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Integrity — Reliability optimization

At PSW Integrity our certified reliability engineers are
professionals who understand the principles of performance
and reliability optimization. Using our proven tools, training
and processes, PSW Integrity effectively deliver the ability to
manage customers assets in the most effective and efficient
and safe manner throughout the asset lifecycle.

Asset Catalogue Development
Criticality Analysis/Consequence Classification

RCA (Root Cause Analysis)
RCM (Reliability Centred Maintenance)

FMA/ FMECA (Failure Mode Analysis/ Failure Mode, Effects
and Criticality Analysis)

Equipment Maintenance Plans

Spares Optimization

Workflow Optimization (Planning/scheduling, etc.)
Maintenance Optimization

Lean Manufacturing

Gap Analysis (Operations & Maintenance)
Reliability Excellence

PAS 55 — ISO 55000

Human factors review and optimization

KPI dashboard

Barrier Management

Hose Management

Cost

Corporale  § Aabarity Asset Health
Standards Spide:

Cannot Report Asset Health

Progressing from reactive

through proactive maintenance,
using each to its best effect,

will achieve maximum effectiveness
and optimum cost.

Reactive

Predictive / CBM

Availability

E RELIANEERING
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Vibration analysis
Trapman steam trap analysis

Integrity — Condition monitoring

Failure starts Early

| Installation - | here signal 1 . ;'IYZ Early e
Condition Monitoring (CM) Programmes are the optimal -aj?‘w\gww o
optimum approach towards improved reliability , reduced iy B $ -
maintenance and costs. CM surveys have been g R—— _ Hottotouch
continually proven to detect the majority of machinery 3
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problems in the most cost-effective and timely manner. broken.}-

Early detection of defects enables planning and drives a '
proactive maintenance culture. CM surveys reduce costs time .
and also eliminate time based replacement of some -

equipment in SPS, shutdowns, etc. whilst increasing
asset reliability.

AssetCatalog

AssetCriticality Analysis

Activities include;

Failure Modes Analysis Predictive & Preventative
Work 80% of Total Work

Vibration Analysis
}c_A.S. LOOp

Ultrasound AnalyS|S Equipment Maintenance ———— S -
. Plan (EMP) PdM/PM Inspections Equipment Reliability
Infrared Analysis improvements
. A '
Steam Trap Analysis : —

Oil sampling and Analysis

Grease Handling

Fluid Management

Remote Control

Operational Checks

CM Assessments (Condition Monitoring)
Visual Inspections

Asset Health Assurance

Requested Work
20% of Total Work

JobPlan
Improvements

ProActive Work Flow

Failures Breakdowns

*CBM assessments (Condition Based Maintenance)
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Integrity — Failure Patterns

Bathtub
Pattern A= 4%

Initial Break-in period

Patiem D = 7% What to be noticed in

/ - this figure is that only
11% of the failures
Rand that occurs are age
andom
Pattern E = 14% related.

Meaning that use of
calendar based
maintenance is not

considered as best
Infant Mortality approach.

Pattern C = 5% = 689
Pattern F = 68% Conditioned based
maintenance gives

= _
much more value for

Time Time money.
Age Related = 11% Random = 89%

Wear out
Pattern B = 2%

Fatigue

R' RELIANEERING
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Integrity — A.l.M

Best practice approach to managing assets:

— Asset — items of equipment adding value to
plant/process

— Integrity — The ability of the equipment to
meet its required deliverables without
Interruption/ unplanned interruption

— Measure — The way in which the asset
condition is reported (traffic light and %)

R' RELIANEERING
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Asset Health Assurance Model

Asset Catalog

Meets
Minimum
Standard

<

Criticality

Criticality
Analysis

Meets
Minimum
Standard

Asset Health

Failure
Modes
Analysis

Meets
Minimum
Standard

|<

Operational

Corporate
Standards

Meets
Minimum
Standard

Cannot Report Asset Health

!

PM/Pdm

Maturity
Spider

Meets
Minimum
Standard

Asset
Integrity

Asset Health
Report
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Integrity — Assurance Model

Asset
Catalog

* Functional Hierarchy

« System Definition o
* Redundancy Capacity Definition . K

Catalog « Component Configuration

« Component Attribute Library

« Natural Equipment Groupings
- Drawings (P&ID, PFD, etc.)

m
—

"~ Meets

~ Minimum —
Standard

N

¢ R' RELIANEERING
annot Report Asset fea
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Integrity — Catalogue Tool
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Integrity PM/ PdM Best Practice

Asset Catalog

//\\
N

L N
Minimum
Standard

<

Criticality
Analysis

Criticality
Analysis

y
// Meets .

Minimum \Y—
Standard

IN

Asset Health

Failure
Modes
Analysis

y. \
N
Minimum
Standard

" Meets
//

N

h

<

Operational
Procedure

Corporate
Standards

y
// Meets .

Minimum \Y—
Standard

!

annot Report Asset Healt

PM/Pdm
Best Practice

Maturity
Spider

e
// Meets \

Minimum -
Standard

Measure the
maturity of
using CM
techniques
(and
utilization)

Processes in
place (and
followed)
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Existing PdM

Program Audit by Technology

=)

Ask Technology
Specific Questions

il il

" & n

Create Technology Assign Score - Map

Specific Diagram Scatter Diagram to
Maturity Matrix

Z MIR

Input Each Technology
Ranking into Spider Diagram
R' RELIANEERING
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Integrity — Barrier Management Approach

DEU’s Company / Corporate Procedures
{Defined Hazardous ThrV (Governing Documents)
' / . Maintenance Program
BowTie

Asset Catalog (Walk Down)

Consequence Analysis
Criticality Analysis
FIMEA / FMECA

Maintenance Strategy
Maintenance Program

CMMS

¥
‘ Assurance Activities

PERFORMANCE STANDARDS PERFORMANCE STANDARDS PERFORMANCE STANDARDS .

eracions interactions I
. R' RELIANEERING
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Strategise

Main Equipment List

Main. Eng.

FMECA
SRCM
RAMS
LCC
MTTF
PF
Spares
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Monitor Static Equipment

Infrared

Support

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
!
Eddy Current Inspection !
1
: X ‘ Exceptions
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

of tube stack

_i bl

Diagnostics CMMS

Software

MEER

B

Main Equipment List

# Mobile :
Inspection Inspections Main. Eng-
Ultrasonics
Radiography RBI RCM

Strain

Visual

Vibration

Performance FMECA

Acoustics SRCM

Corrosion RAMS

Process LCC
MTTF
PF

Spares
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Monitor Rotating Equipment

A ) |

Alignment

CMMS

Diagnostics
Software

Main Equipment List

?

Main. Eng- Vibration
Lube QOil
e RCM Performance
Strain
Electrical
Balance
FMECA Alignment
SRCM Bearing Inspection
RAMS
LCC
MTTF
PF

Spares

e e i et




Best Practices in Predictive Maintenance training BFQCE

BEARING RELIABILITY CONFERENCE & EXPO

Reporting & Planning

T OPC
OPC ETI
( Reporter

| Static ][Rotating‘

Decision e - ¢ s -
g@ Planning Board
(C_)r—m

CMMS

Decision
Support
o T
s
g

R' RELIANEERING
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DCS (DEW). DASHBOARD  pcs (0aMm)
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To Diagnostics -~ v To Diagnostics
— Integratlon Router E—

TTTTIT f

Static CCTV 3D P&ID Manuals Rotating

R RELIANEERING
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_________________________ \ &/
| Integration Router |
i ! T 2 T
| i OPC i i OPC
Infrared i R ([ Reporter ) o
: ! | Static ][Rotating
é : RCEA Reports Revie RCA
i : Decision
’ i S0 S t
! ; Decision Plannlng Board —
! ; Support
é Eddy Current Inspection : & ’ Exceptions
i of tube stack ! S/
é : . . CMMS Diagnostics
: i Diagnostics| ¢ Software
e ! Software A
! g i+ ------
E " i Main Equipment List
! : . Vibration
: A | ti Main. Eng. Lube Oil
. Hash Mobile Ultrasonics ° Performance
© Inspection Radiography RBI RCM Strain
! ; Strain Electrical
: i Visual Balance
! i Vibration Align_ment .
i : Performance EMECA Bearing Inspection
! ; Acoustics SRCM
: i Corrosion RAMS
i ! Process LCC
! : MTTF
! ; PF

Spares
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-

PDCA

(Deming cycle)

Let’'s together replace complexity with
Simplicity

Thank you for listening

The way we move

R' RELIANEERING



